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halogeno and R 4 represents hydrogen, C M 
the derivative, or a hydrate of either. 



(57) Abstract: A drug which is effective in treatments for and prevention of 
schizophrenia, anxiety, and diseases related to these, i.e., psychiatrical disorders 
such as depression, bipolar disorder, and epilepsy. The drug has an antagonistic 
effect on a Group II metabotropic glutamate receptor. It is a 2-amino-3-alkoxy- 
bicyclo[3.1.0]hexane-2,6dicarboxylic acid derivative represented by the formula 
UJ: [I] (wherein R 1 and R 2 are the same or different and each represents hydro- 
gen, Q.u, alky], etc.; and R 3 represents naphthyl or phenyl substituted by one 
to five substituents selected from the group consisting of cyano, phenyl, and 
etc., or R 3 and R 4 each represents phenyl), a pharmaceutical^ acceptable salt of 
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mm* 

2-7$/-3-7;kn=^>tfv^n [3. i. o] s\3r-y->mmfo 

*mm\z, mmt\^xmmiz2-75.j-z-7)vu^i/\i^^u [3. i. o] ^-y- 
>-2, 6-v%)v#>m.mmfc ^©Eni^^ns^ ^(D&mm, xi^n^^t 

>5 L >h>»^, A°-*>y>^ f&Mfdfl^jfSjPm lit, #M»«, 
O [3. 1. 0] A+^>-2, 6-^*JP#>Btgl##^i:fcK|-rSo 

^^hnti^Mj© 2 ote*#<#m$nw* (Science, 258- P- 597-603, 1992 
¥ (TiB^fFXSKi) #M)c irLT, >f:*v hnk'^g« HfWtN-^^ 
-D-7X/\°7^>1 (NMDA), a-75/-3-tFo*v-5-*5P;K7*+J-V*- 
(AMPA) &tf;M*-h©3«SK:#g3n-5 (IMttffXltt 1 

(J.Neurosci., 13, p. 1372-1378, 1993 ^ (TBB*»ttXltt 2 ) , fttf Neurophannacol. , 34, 
P. 1-26, 1995 * (Tfe##ff » 3 « ) . 

£©*T* (mG 1 uR 2/mG 1 uR3) H\ 7r-W £ 7— £ tft'&U 

^^'J7^7f/y>i'j>i (camp) tD-frfrxnvynm&tDWft&ytm-tz 

(Trends Pharmacol. Sci. , H, p. 13, 1993 ^ (TBBMHfcfciU ) #fig)„ Z.<DZ.tfrZ* 
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2 

£ 0*H# tt^W 2000-8659 (TfB^WXBt 1 ) fcfcJU 

II ;**tfbPtfy£ $ >^ U-fc 7* fc^f * U #> H t 2 - 7 5 J - \**/>? u 

[3. i. o] s\**ry-2, &->Jtim>mmMWw, Eatenr^*. 

tt, HXttfctt, 3-7UM+y-2-7$y-Hy^O [3. 1. 0] a=M*>-2, 
6-^;^>^ 2~KyV)] / jLXy-)V 6-l5 1 ;i'X7f;KW2 6), 2-757-3 
-^>yjmy-ty^D [3. 1. 0] ^=Ht>-2 ( 6 2-^>v 
)VJL7,^)V 6-X5 L ;i,X7 > x;K^i2 7), 2-757-3-^ h^-lfy^D [3. 1. 
0]^>-2,6-yM*>i(|Sj2 8),2-75y-3-7°n^~>-Ifv/ 7P [3. 
1. 0]^it>-2, 6-i?AM>»(W2 9), M , 3-7UM^y-2-75y- 
^ D [3. 1. 0] A^>-2, 6-5?*;PaJ?>»*«JfibfctCDE«*«**. Lfr 
U |W!»t«, Hy^n [3. 1. 0] <\tt><D 3mz, ^IIXfc£n&^>s?;M-* 
y7i-JWW^yi, Sfe»75 1 ;i/75 1 ;^^v«^-r^2-75y-lf 
v^P [3. 1. 0]^ij->-2, 6-S?*;^>KB|^©|B«tt^^ 0 



H#n#fF^il 2000-86597 -^fg 
Science, 258, p. 597-603, 1992 ^ 
J.Neurosci. , 13, p. 1372-1378, 1993 ^ 
Neuropharmacol. , 34, p. 1-26, 1995 ^ 
Trends Pharmacol. Sci. , 14, p. 13, 1993 ^ 



y^>h>nmm, a-*>v>«, ®toh#5»»w#, hi, rates, 

#fPJI#e>te, 2-757-3-7;i/P^5>tfv^P [3. 1. 0] A*-y->-2, 6- 
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^)^>mmmmz-D^xm,MmiLrcmM. B#H#tf&H2 000-86597 

"r*U^f>FtLTIBtt©2-75>-3-^>^;l/^->lf^n [3. 1. 0] 
>-2, 6 mG 1 uR20mG 1 u R 3 ©^n^n^ig^itfeWS^ 
ML, I'M o 1. Pharmaco 1., 5 3, 2 2 8 -2 3 3, 1 9 9 8j HSftSftt 
t^#£«K SW^KiT, ic 50 =ll. 5 4nM©7>-7°II ;*^hDt: 

fc«fcO«£L&te*, IC 50 = 1 5 7. 7 nM©M^^fU *^TM*0ff 
i2-75y-3-7^'>mD [3. 1. 0] /\=HJ->- 2 , 6-5?*;U#>K» 
*38«©fc**5Ttt, IC 50 = 2. 6 6 aM0»bmU IC 50 = 3 

Jta&>*#36Ett, S[I] 



itb<tt2fi07xz;^iiistifcc H1 7;ws, c 2 _ 10 7;Hr-;nt, 
75 7C 2 _ 10 7;W^ x«c 1 _ 10 7;i,n^->c I _ 10 7;^j«^L, R3«, 

©g«T^$tifc7x-;i,S^7KT^ Xtok R 3 ^r/R 4 ^t7x-;!,a^7KT 0 ] 
T-S$tlS2-75y-3-7^n^vH^7P [3. 1. 0]^^>-2, 




COOR 1 



[i] 
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c,_ 10 TM^iia, »H~ioitt5i» mmm^*3~i owr 
LTtt, mah x^;i,a, yntrm y^m, ^>^jvm, <\*~»v& 

Tte, fll^fcT, 4V-7uV)V& -fV7*5f;i^ l-^Wn^S, t-T^US, l 
-pW1/75Pj«, 2-p<^;V7^;«, 3-^^;i/^;^ l -x^i^ntr;^, l, 

-^^;i/^>^S, 2-^9 1 ;i/^>5 1 ;i/«, 3-*g\n^>3^s, 4-*5p;w^>^ 
8, i -x^;i^;p£, 2-x^^;p«, l, l -s^^T^X, i, 

5f;i/7^;l^ 1, 3-z?*7)V79-jm* 2, 2-i?*^)l7^)im, 2, 

3, 3-z?*^)V7^)^ 5-*?)V\*is)^ 3-JL^)V^y^)Vm, 1 

-^nt>^i, l, 4-v*5P;^>3^8> 3, 4-v*^;l^>3 1 ;i^ 1,2, 

3-hU^^;i/^;i/S, 1— rV^afcf^y^S, 4, 4-S^5F;W^>5P^S, 5- 

^^l/^y^;^ 4-x^;w\*s/;i,£, 2 -7°n t°;^>^;v», 2, 5-y*^;w\ 

^v^S, 4, 5—S?*?-)V'\3r5s)]& > 3-^9-JV^>^)im, 1, 2, 4 

- h u jwws^jpafc 2 - 1 -- r y 7°n tf^y^^s, 3 -^^i^^g, 
2, s-^^wi^T^a, l- (i-^dw -2-^5 L ;u7*5 1 ;^ 1,4, 

1, 2, 3, 4-Th7^?M>^H, 6-^7-^ 
5-X3^-2-^;W\7°?;«, 2, 3-vpW]/-1- (l-^^DHJW 

7^;i/S, ^7o7°nt:;M5f;i/S, 2- (~>7o7°nt:;i/) x?;vat, 3- (v^n7^ 
IttTMJUiLTS, 0J*.tf, y^D^DHM, x^o^i, v7D^> 

itL<ii2i07i-;i/ST'li$nfec 1 . lo 7MjHifi 
v7izjwfjH, 2-7iz;nfjn, 2-7xx;i/7°ob°;i/a, 1-^^-1- 

7x-JH?JH, 1 -^3^- 2 -7xXJl/^>3^»&£l?&3 0 
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**js?*3-io«rrs»K«tt, xa, M»5Moitt§i 

t§filttX}«f ^ 4 - 1 oitt^Mtoyw-M^^t, 2-7° 

Dtf-;^ 3-7^x;]^ 4-^x,^ 5 -^>x;i^ 

7-***x;i^ 9-f/-JH, 3-^>^-;^ 4 2 

4-kh-D+y^H, B-kKn^>^ 2, 3 

3- dh^*M?^) tW;i^ 4- (ih^y*M- W 4- (x 

h^>#;i^x;w ^>^;pat, 4- dh^*M?=*) -3-^;^>5p;«&£ 

75yc HO 7j^Si[t^<i!)li07S;iTti$nfcC M1 7WM 
*U 09* tf, 3-7$/7°nfc:;^ 4-7$/7>;KK, 5-7$y 

^>^S, 7-75 7^^1, 2-75/7°Dt°;«, 2, 4 -y75;^M 

h*v^ 2-7-o^>xh4->S, 2-^77°D^vxh 
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**>S, 2--fV7>+yXb+yl, 2-t-7>^/Xb^ 

vS, 2-^>?M+yIh+yS, 2 -^Hrx^^vx h^v*, 3-Xh^>7 
D ^~>^ 4-Xh+y7*h+yl, 4 -X h^>- 3 h=iP y7*« 4-Xh^ 

3 -*5p;i^>3^s&£^f ens. 
7xx^s^e^$n^i-5fi©gmsi?«^$nfe7xx;i,s^L, 2- 

^dd7izjH, 3-^dd7i-jH, 4-^nn7i-jH, 2-7n ; e7i-JH, 

3-7Dt7xZjH, 4-7D€7x-JH, 2-3-K7x~M, 3-3-F7H 
4-5-H7X-M, 2-7JI/t07xZJH, 3-7Mn7x~JH, 4-7 
Mn7x^JH, 2->7;7iZJH 1 3-y7;7x-JH, 4-y7;7xZjVS, 

2- 7x-^7x-M, 3-7x^71-^1, 4-7x^7x=;H t 2, S~i? 
70 0 7XZM, 2, 4-^nD7x-JH, 2, 5-^DD7x^i, 2, 6- 
>»7PP7xXjl/^ 3, 4-y^nD7x-JH, 3, 5-y^Dn7x-JH ( 2, 3 
-^7"P ; E7xX;^ 2, 4-y7D€7x-J«, 2, 5-y7Dt7x-JH, 2, 
6-y7Dt7i-JH, 3, 4-y7Dt7x"M, 3, 5-y7D€7x-Jk& 2, 

3- y3-F7xz;H, 2, 4-y3-F7xZj«, 2, 5-y3-F7xXjH, 2, 
6-y3-F7x-JH, 3, 4-y3-F7x~JH, 3, 5-y3-F7x-JH, 2, 
3-y7Mn7i"jH, 2, 4-y7Mn7i-iH, 2, 5-y7Mn7x-Jl' 

2, 6-y7MP7xZJH, 3, 4-y7MU7xZjH, 3, 5-y7WD 
7xx;|/S, 2, 3-yy7;7x-M, 2, 4-vv7/7xx;^ 2, 5-^S/7 
7 7xx;«, 2, 6-yy7;7x-JH, 3, 4-yy7;7x-jl/l, 3, 5-yy 
7/7xX;i/^ 2, 3-y7x-Jl/7i-JH, 2, 4-y7x^7x"jH, 2, 5 
-y7x-^7x-JH 2, 6-771-^71-;^ 3, 4-y7x^7x-JH, 
3, 5-^7x-JV7xZJ«, 2-7DQ-3-7Mn7x-JH, 2-7PP-4- 
7Mn7x-J«, 2-7DD-5-7^P7xZj«, 2 - 7 P D - 5 - 7)V*U 7 

xx;ws, 3-7nD-4-7Mn7xzjH, 3-7dd-5-7Md7x-^S, 

5-7on-2-7Wn7x"JH, 4-70D-3-7M07I-JH, 4-7DP 
-2-7MD7i'M, 3-70D-2-7Mn7x-m 3-7^P ; E-2-7P 
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7 

-3-H7x=M6, 4-7*Dt-2-3-K7xz;«, 4 -7'D t - 2 -3- K7x~ 
3-^-2-3-H7x=^ 2-^DD-3-y7;7xz;H 2 -*P 
D-4-yJ/7x-;H, 2 -^DO-5-y7;7x-m 2-^DD- 6 -y7y 
7l=JWt 3-^n-4-y 7 77xZ^ 3-^nD-5-7x^7x^ 
5-^n-2-7x^7xZM, 4^DD-3-7x^7x-M, 4-70P 
-2-7x~^7x-M, 3-7DD-2-7x^7xZ;H, 2, 3, 4-MJ7D 
D7l - m 2 ' 3 ' 5-MJ*nD7x-;l^ 2) 4, 5-hij^pp7 x -^ 

4, 6-hU^D07x-M ) 3) 4, 5-hU^D07x-;^ 2, 3, 4-h 
U7*D t 7x-;H 1 2, 3, B-h»j^7x=M, 2, 4, S-h-j^x" 

2, 4, 6-hU7D^ 7l - m 3> 4> 5 -MJ^7x=^A 2, 3, 
4-FU7WD7i-m 2) 3, 5-hU7WD7x-;H, 2, 4, 5-7** 
D7l - m 2 ' 4 ' 6-hU7MD7xZM l 3, 4, 5-h-j7MD7x^ 
15 2, 3> 4-hij 3 -H7x-m 2, 3, 5-hU3-F7x^ 2, 4, 5 

-MJ3-K7x-;«, 2, 4, 6-hU3-H7xZM, 3, 4, 5-MJ3-K7 

2, 3, 4-hUy 7 /7x-;«, 2, 3, 5-Mjy 7 y7x^S, 2, 
4, 5-h.jy 7 ;7x-m 2, 4, 6 - h .J ~>7/ 7x=M, 3, 4, 5-hUv 
777l - j ^ 2 - 3 ' 4-h-j7x-^7x-m 2, 3, 5-b>j7x^7xZ 
20 2, 4, 5-h-J7x^7xzm 2 , 4, 6-b.j7x^7x=^ 3, 

4, 5-h.j7x^7x^i, 4~>7/-3, 5-^DD7x^ 3 -SOV 
-4, 5-y^nD7x-JH, 3, 4-y^Dn-5-7x^7x^ 3> 5-5> 
^D-4-7x^7xZi«, 2-y 7 ;-3, 5-y^D7xZJH, 2 -y 7 y 
-3, 4-y,DD7x-;H, 2-~>7/-4, 5-^D07x-i«, 3, 5-i>9 
25 nn-2-7x^7x-M, 3, 4-^nn-2-7x^7z=m 4, 5-S> 
^P-2-7x-^7x-iH, 2, 3, 4, 5-rh^DD7x-JH 1 2, 3, 4, 
5-Th77M07x-iH, 2-y 7 ;- 3l 4, 5 - h -J * p p 7x 2-7 
x-;y-3, 4, 5-hU^DP7x-;^ 2, 3, 4, 5, 6-^^7*tD7x= 
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*&W<D{£&to<D*&MtVT* (IS, 2R, 3R, 5R, 6 S) -2-757-3- 
(t7^>-2-^jMh^) ifv^n [3. 1. 0] A=Mt>-2, 6-s?#;W*> 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (2-7i"JK>yM^y) If 
->^D [3. 1. 0] A^rit>-2, 6-v>*;^>R, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (4-^DD^>yM*y) Ifv 
[3. 1. 0] ^1t>-2, 6-v^;i/#>it, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (2-y7;^>yM^» tfv 
9U [3. 1. 0] A^U">-2, 6-5?*;U#>K, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3, 4-y^DD^>yj^y) 
tfv^O [3. 1. 0] ^tf->-2, 6-2?#;m$>», 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3-^DD-4-7Mn^>y 
M^y) Ifyi? D [3. 1. 0] s\3rV>-2, B-i?%)Vtf>9L, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3, 4-y7Ma^>i?M+ 
-» tfv^D [3. 1. 0] a^>-2, 6-i?*;p#>», 

(IS, 2R, 3R, 5R, 6 S) -2-757-3- (y7x-JM h^~» Ifv^D [3. 
1. 0] ^it>-2, 6-v*^>B6, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (If* (4-^DD7x-JW 7h 

tfv^n [3. l. o] ^\^it>-2, 6-^;^>K, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (If* (4-7Mn7x~;W 7 
h^vO Ifv-^D [3. 1. 0] ^\=Ht>-2, 6-~?%)Vtf>WL, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- ((R*) -1- (3, 
7x-;W If^y) ty^D [3. 1. 0] *\tt>-2, 6 -3?*;P#>«, Rtf 

(IS, 2R, 3R, 5R, 6S) -2-757-3- ((S*) -1- (3, 4-S?£D 
07x~;y) Ih^y) tfv^D [3. 1. 0] ^4 1 it>-2, 6-^#;]/#>^&tf£ 

*5SW©fc£ft©jgy©JWMa (ynF?^) tbT, (IS, 2R, 3R, 5R, 
6S) -2-757-3- (t7^>-2-^JM^+y) tfv^O [3. 1. 0] ^ 
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(IS, 2R, 3R, 5R, 6S) -2-757-3- (2-7iZM>/M^» tf 
^□[3. 1. 0 ]^it>-2, 6-^*;^>K 2-^>v^x*x;P 

(IS, 2R, 3R, 5R, 6S) -2-757-3- l£v 
[3. 1. 0]^+U->-2, 6~v#;l^>|£ 6 -X3\fc 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (2-y7M>W+y) tfv 

^P [3. 1. 0] A^ij->-2, 6-v#;l^>^ i?IfMXf^ 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3, 4-^DD^>^y) 

tfv^P [3. 1. 0]A^it>-2, 6-^*;HS>|| 2-^>^X^x^ 6-X 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3, 4-y^DD^»Wy) 
tfv^P [3. 1. 0] A*lj->-2, 6-v#;^>l£ ylfJUXfJK 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3-^PD-4-7MDW 
tfv^P [3. 1. 0] ^*tJ->-2, 6-y*;PaS>» yXfMXfJK 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (3, 4-?7fr*U*>i?)Vtt 
v) tfv^D [3. 1. 0] ^U->-2, 6 -5?*;i/aJ?>Bt 2-^>yjHXf^ 6 
-X?^X7n^;K 

(IS, 2R, 3R, 5R, 6 S) -2-757-3 - (y7iz;k^ h*i/) tfv^P [3. 
1. 0] A^>-2, 6-v7^;^>m 2-^>y>l7r^ 6 -X^X7,7;k 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (t£X (4-^on7HJW 7h 
^v) tfv^P [3. 1. 0]^it>-2, 6-S?*;P#>K 2-^>v?JHXf^ 6 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (tfX (4-7MD7iXjW 7 
Mi/VU [3. 1. 0] M^>-2, 6-S?*^>« 2-^>^x7Wl- 

6 -x^;i/x^7;k 

(IS, 2R, 3R, 5R, 6S) -2-757-3- ((R*) -1- (3, 
7xx;0 Xh^v) hy7D [3. 1. 0] ^-y->-2, 6-y^M>i2-^>y 
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(IS, 2R, 3R, 5R, 6S) -2-757-3- ((S*) -1- (3, 
7x~;W Ih + -» tfS^n [3. 1. 0] -\^1f>-2, 6-v^j;^>M 2-^> 

iz>7;V*>i?& £©*«£©:&, h ij *5\>P7S >, *3\>P75 >fc£©75 >t©tt, 

a [i] r&znzfc&mwi'zu [3. i. o] ^*v>m±.\z\z5*D®j£&mmm 

Tfcfet>, *3SB©ffca«tt, &©5£ [II] T*Sn*fc£*»M^f£&fo 7ir5W© 



SSfc, a [I] Xtt [II] ^^TR 1 ^R2©-^L<tt^^*g™^^^ 
fi:#,1-^fo^X7;x;^«#:«^;i/-7 0 II **sj? h D Ify 7 >&g&#fc^« 




-POOR 1 



R 5 
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»&a;:§rt3.#3gBJ©^^ 

09*.«, &Tfc^TM8sfc«kO«anr#* (J^TOR 1 , R 2 , R 3 S^R 4 «tulBi:l^«T 

*5sw©ft^« [i] s^ris-r*fc«)t^H&^+iB# (6) TiHctaic 





(1) tt, rj. Med. Chem. 40, pp. 528-537, (1997) J fclB«©^^i?fc«t Ofiig 
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*U«7A, #*<t*MJ2A*®fc«8a£J& U^7A^yyDtf^T5 h\ #U7£H 

-rsK) xsiosjsafttLTtt, -7 8 , c~M^tfe,n-g»o is (i) © 

ff^LUMtt, (1) fh7kK077>», Uf9AAWf^7y7 

fcj;t)^4fc (2) *^ja-r*«bCDT?*-5. 
18 2 (2) CTfiHiJgSE*, Ii^iS4i#ST, h'JxWS>, 

SCtfci^TM (3) ^ii<Cim§ (Tetrahedron Letters 26- 1109 (1985) # 
$0. ddTS^SM^ttt, fetf0«<DA7y^^D, mMftA^S^A 
(I I) ^© 2 i©/^ 7 y 7 A i h 'J 7 1 XJ^7 7 ^ >, 2, 2 ' - tfX (v7xX;^X 
7^7) -1, l-t^7^;y (BINAP) ^^©S^*fflViTSJ6^ftTWS"rSC: 
fb7+7hU7iZM77^>A'7y7A (0) m<D0ffi<DAyi? 

^*v>tL£omt7m%mm, fb7tFP77x yx^x-m 1, 2-^^h 

*^x*>fc£®x-x;i^}8IS, 7irhxhU;K N, N-y^f^M7$ H\ X\t 
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3MK7S>T**. IS2fc*ViT, $? £ (II) T*D, 

^T#5 0 Ig2 0«F*bHMtt, fb£*l (2) N, N-^fWA75^, ft 

-MWR 2 OHilfiTl^^[;j;oTM (3) fe©TTfc*. 

XS3 (3) M^^Bg^b^S^A^t'^^fe-M^v 

*-;Wt;E* (M. Hudlicky, "Oxidations in Organic Chemistry" #,1) HD-mi x£ 
Sharpless O^y^-yk Fn+yjWfcSiS (Sharpless AD) (Tetrahedron 
Asymmetry 4, 133 (1993), J. Org. Chem. 57, 2768 (1992), J. Org. Chem. 61 2582 (1996) 

5h\ *, Xt^necMlf^^Ct^t, ^£L^TOMM7-teh- 
3©$f^LViMtt> *b£#j (3) 7-feh-hu;P2fecJf*0jg^^T, mniktzs. 

»>A*fflUT, IS&tTyt-JKiMl, <b^% (4) *£jfrr*fc©T»*. 

IS 4 :fls^« (4) ^>if>, hJH>, ^^>&£©Mtt7K*«ffi, 

yl^^x-rik 1, 2-y7 h^yX^>ft^oi-fJk« 7ir h~ h U ;k X 

>^W, fb7kFD77>, ylfJU-rJK 1, 2 - i?* h**>x*>fc2®x- 
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Hudlicky. "Oxidations in Organic Chemistry" #flg) fcT&flsU ik&tfo (5) \zm<Z. 

>)$|gt N U A§Mt bTiV\ 0 ICTUS 

mmithx, it&m (5) ©t»*. 

IS 5 Mb-a-ti (5) £09*.fcf, Th7tFn77>/^^i-fMi§I, T-kh>^ 
©^h>3S, N, N-y^Mj^7$ h\ 7 J<, XUznZ<DMG®mm<D?fi%®imM*, 
Tyftth'J^At^lfei, JP*^f Sdtfci^T, £&*ra#-Z?&Sfc£J» (6) 
ti<i:im« (J. Am. Chem. Soc. 110, 7538 (1988) #RB). XS5 0ffSbV»Wi, 
(5) *, N, N-y^fMMj^^T, 7yftthU^i50tl?l^ 




R 3/ V 

[i] 

ral^t^ifCAO^VSii, fh7kFD77>, ylfJU-fiK 1, 2-5?;* 
fc*7* • yi^x-fJUtft, Sftift, £fc*X, X^hU^^vU^- HJ 7^ 
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to^^>x 0JKXittIO#ST, Xifi, 2, 2, 2-hV2uu7±h 

(7) (J. Chem. Soc. Perkin Trans. 1, 2247 (1985), Synthesis, 568 

(1987) #$0o 

SSfc, R^^R^TkSSM^fiWT**^* (6) ©7fc^^f^«\ ^>if>, h 
;Px>, ^it>^i:©M^*mM, v^an^x ^nn^M, TObMS&i: 
©/\oy>m«, fh7tKD77X ^x?;i/x-x;k i, 2-v*h*vx*>& 

^A, Tjcl^b* U £ A, Kl^'JvA, RithU^ TkSt^ h U <7A, 7jc^b*U^ 

X 4- (N, N-iW^ 75y) trU5?X 2, 6 -v- t -7*3MHf U >>>#©« 
^U^A t-7>+yFfolS0#ftT> 2, 2, 2-hU^POj-feh 

(7) fci*< ^TXBlllTJD, fclAtfAn^jS-?, hv-;ivU^ 

v>#ilte, fb-a-t/ (6) v^nn^^>t->^o^\^it>©^-g-M^ > HJ7;ktnp< 

«fct>, {b^t/ (7) S^t-SfeCDT^S. 

is 7 litism (7) ™m ^>izx hM>, ^vyizEvmtfcmmmm. 

$?*an**>, ^no^A, Mfb^iBfc£©Apy>^jgifc, fh7tHo77>, 
>5x^X-^;K 1, 2-v^ h^->x^>7 l j;i:©x-x;^W> 7-fehxhU;k 7 

*7^>\ h'J7'WX7^>, FU7xXJ^77^>fEj;§7^7y>^ 
(Staudinger) S)S (Bull. Chem. Soc. Fr. , 815 (1985) x^y-jk ^^X-;i/# 

©7;^-;i#, Mx^ji/^t^xy;^;^ n, N-y^WM7S h\ 7k, M 
- n e (DM-tmmm^mmm^ \z& nz> n ? w a/# - ^ a ? v >? a y 2 & 
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£©&Ktt»#ftTT©**jR;ljn, U ^7A75 /^P t F U t K U KJStgVK: 

^«^n*-«W^75?H*oa7cKj6 (A. F. Abdel-Magid , "Reductions in Organic 
Synthesis" #ffl) fc«koT*3S9i©fl;£* (8) K:J»< C X@ 7 ©£F£L^M 
tt, (7) £, rb7kFn77>R«g^», hU^WX7^>^ 

(8) ©T»S. 

XfI8 (8) ©^COOR^^COOR^^^nSffl^-JKW^DTK^HPS 

*S (T. W. Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #$0 fc 
T*;i^jK*S/;PX^tJEjftu, *56Woft^*7?**ft^4fc [I] ££#T?€rs D x 

S8©ffSb^Wi, (8) OSCOOR^^COOR^^nW^ 

t K n 7 5 >Xtf#®iH£**(teK 7K^b U ^A*m K iitt? 7 B rain*4WS?-r 5 c t 

^Witt, mG 1 uR 2&UCmG 1 u R 3 Oftl^n$»iJ$ tfeli§§ffiffl fMo 1 . 
Pharrnaco 1., 5 3, 2 2 8 - 2 3 3, 1 9 9 8J fc8*3nW£>ft3sK:ftK S 
W»^*»fc*V»T«*ft#»&j(|I«^^b, mGluR2/R3W«»ftttfc 

>«GTP r S^!l»§ft^^U5 0 Sfcjj, cAMPMcA 

MP *^f Ht±OMftUfct#, >t©^ xa ,j >M c AMPf 

tf h-;k v>-h-;K #Ux^l/>^Un-;K t°p tfl/>7*U n-;k TA,^%, # 
y7\ ^^;nz;i/p-x> #utf-;i/tfpu Fx 7W!7hFD^>yi-h, 
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*%m<Dik^mZ, Mft^lT 0. 01~500mg£lBl HXtt&HJfc^Hj-T 
(##0t| 1 ) 

(IS, 2R, 3R, 5R, 6S) - 2 -7V K- 3 - 1 Fn*5— 1*^ P [3. 1. 0] 

(i) mmmm^T, o. 9 4Mu^^A^^^v^^if>^h^tKD77>^ 

«112mLfc-6 0 5 (IS, 5R, 6 S) -2 -**V-lf->*n [ 3 . 

1. 0]AW>-6-ijj^>HfjHxxjH4. 7g0fb7tHD77>56m 

W> ^ F) 3 4 - 3g0fh7kFD77>112mLiS$-6O~-5 5tC« 
Sfc^SiTFU -6 0t:tT2B#TO#Lfe o K*»ttftSja*T±#S^ ££>(;r2P# 

Mith'J^AtMLfe. ttJWHftftm. WKft«EET«SU 
DVW7-f-ICT»«lt. #6nfc(lS, 5R, 6S) -2~HJ7;ktD^> 

x;^x;^^- t ^>^D[3. i. o]^+h- 2 -x>-6-*;^>Mx^x^x 
fcN, N-^fMM7>Fl3 0mLi«U tfitti|/^^7i5 
59mg, hU7x-M77^>l. 31g, X^y-jH 3 OmL^Ty-f 77°P t° 
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^H^T, £iBK:T2l$|liJ«#l,£. KmmmiZlMm.m^U^ ^lfjU-rJW;T2 

ii^7A^o7h^77^- (y'J*^k ymytf)vc2 o o OBtffoHfiliS), unit 

*:^f>-9il^=2 0 : 1) fcT«f«U (1 S, 5R, 6S) t'y^n[3. 1. 

0]^it-2-X>-2, 6-y*M>lylfjHXfjH4. 3g«„ 

'H-NMR (300MHz, CDC1 3 ) 6 (ppm) ; I. 26 (t, J=7. 1Hz, 3H) , 1. 31 (t, J=6. 8Hz, 3H) , 2. 22-2. 30 fa, 1 

H) , 2. 59-2. 9 1 fa, 4H) , 4. 08-4. 29 fa, 4H) , 6. 53 (s, 1H) . 

MS (ESI) (Pos)m/z; 247 (M+Na) + 

[a] D 26 = +145. 5° (CHC1 3 , C=0. 95) 

(2) (IS, 5R, 6S) tfv^D[3. 1. o]'\=Hr-2-X>-2, 6-5?*;!^ 
>lyifJH77iH4. 3 gcDTirh- h'j;i^3 7 OmL, *13 0mL«5 0% 
N-^?jPWJ>-N-t^yh*2 6. 3mLRtf4%mWUk*7.*V&frm%l2 0. 

2mL sin*., 1st 1 mmmwvtco Rxmaz, ovizxmmm^m^- h u ^asjh*, 

iSl:Tit«Lfe. t7^M, «**«JEETW6bfc. SlifiW:T2@» 

Wk:73WC2 0 0 ttttfiKSS), jSIRffi»K : ^*t>-ffi»l^= 2 : 1) fcT 
WML (IS, 2S, 3R, 5R, 6S) -2, 3 - 5? t F D^>ty^ n [ 3 . 1. 0]A 
^i+-2, 6-y*M>fylfjH7f;M3. 5g^|fc„ 
'H-NMR (200MHz, CDC 1 3 ) 5 

(ppm) ; 1. 25 (t, 1=7. 3Hz, 3H) , 1. 33 (t, J=7. 0Hz, 3H) , 1. 73-2. 16 fa, 4H) , 2. 27-2. 45 fa, 2H) , 3. 83 (s 
, 1H) , 4. 00-4. 15 fa, 1H) , 4. 12 (q, J=7. 0Hz, 2H) , 4. 21-4. 41 fa, 2H) . 
MS (ESI) (Pos)m/z; 281 (M+Na) + 

[a],, 27 = -89.7° (CHCI3, C=0. 32) 

(3) mmmm^T, as, 2 s, 3r, sr, 6s) -2, 

[3. 1. 0]^it>-2, 6~^)^>m yI^H77)H3. 5gO^DO^ 
9 OmLM}:h'Jx^7S>l 6mL^Mfe©l, 7'Cfr£>2 0°CKT«5P 
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*-JU5. 7mL^ITLL OVlZX 1 5»mmh1±. E**te*ftJDA, *fttffi*l 
«ft*£ET«liU SM0MMi9 7m L> 7th-h>J^9 7mLM>Ml5mL 

il20mg ^ oTctTirawbfc. -t^uta* ^ 

° n ^ 7 ^ (v'JM>:73^K2 0 0 tttiHtXS), WM* : M-*>- 
Mx^=4 : 1) fcT»»L (1S> laS ^ lbs ^ 4aR> 5aR) _ 3> 

W-fh7kKn-2, 4-i?W-3A«^7-^D^[a]Wi/>- 

1, lb-y*j^>iyi^xX7jH4. 2gS#fc. 

! H-NMR (200MHz, CDC1 3 ) 6 (ppm) ; 1. 26 (t, J=7. 3Hz, 3H) , 1. 37 (t, J=7. 3Hz, 3H) , 1. 71 

(dd, J=3. 5, 3. 5Hz, 1H) , 2. 26-2. 38 (m, 1H) , 2. 56-2. 68 (m, 3H) , 4. 14 (q, J=7. 3Hz, 2H) , 

4. 29-4. 47 (m, 2H) , 5. 35 (dd, J=6. 2, 6. 2Hz, 1H) . 
MS (ESI) (Pos)m/z; 343 (M+Na) + 

[a] D 26 = -35. 7° (CHC1 3 , C=0. 27) 

(4) N, N-zSt^jlftjV&T^ p ! 8 OmL&Wkl 8mL\Z®MLtz (IS, la 

5, lbS, 4aR, 5aR) -3, 3-i?t*V-fh7kh*D-2, 4-^+^-3 
A^fJ-^nyp/tlalw^-i, lb-^M/iyi?iHxfJH4. 

Si§yXfM-^9 0 0mLM*2 5mLfc**Lfcffc »2 0W|7 Om 

L§iTU safcT2ii^iRia^i / fc a mwL3L?MzT2®mtiiLit. *mm*&t>KT 

T^JiLfeo KftffitWNfe WEtMEETftttU ii^7A^P7h^ 7 ^- (5, 
'J*^:->UA^6 0 G*R) 4 0-5 0tfm(W[ft*),M*»:^D*M: 
»i^6:1)|;t»|L(is, 2R, 3R, 5R, 6 S) - 2 -TV H- 3 - 1 K 
n^v-Hv^n [3. 1. 0] A*U->-2, 6-y*^>|yx^ IXfjl/7 . 5 

'H-NMR (200MHz, CDC1 3 ) <5 (ppm) ; 1. 27 (t, J=7. 3Hz, 3H) , 1. 38 (t, J=7. 3Hz, 3H) , 1. 83 
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(dd, J=3. 1, 3. 1 Hz, 1H) , 1. 99-2. 46 (m, 4H) , 3. 73-3. 90 tin, 1H) , 4. 14 (q, J=7. OHz, 
2H) , 4. 36 (a, J=7. OHz, 2H) . 
MS (ESI) (Pos)m/z; 306 (M+Na) + 
[a] D 27 = -49. 1° (CHClj, C=0. 22) 

mmn 1 ) 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (t7^>-2-^Wf^» 
tlv^D [3. 1. 0] ^1t>-2, 6-^*;P#>Bfc 2-^>ymfJV 6 -X 
^X7fMW(lS, 2R, 3R, 5R, 6S) -2-757-3- (t7^P>- 
2— -OMh^v) ty^/n [3. 1. 0] MMt>-2, 6-i?*;^>fi6©^ 
(1)60 %7K«lb± h U r> A (jftft) 8 . 0 m g £A^+f->T 2 @$#ft, fh7tFn 
3mLtlS$t, rh7tFn77>0. 5mL{Cj^0Lfe^-7^1x>-2- 
-r^-7^7^n-;i/3 2 lmg^lTLfco S1CT3 0^ffflj»#«, 4&L-*lZTft 
mr, h'Ji7DD7thzHJ;i/2 9 3mg$ITU„ C0fiS?2 O^M, »T2 0 
*»T2om If:^};t6 0«^lfe. SMSiETIlL, mmz 
^>^>0. 2mL£**;~-)V8uL%lS\^ MtT3 0»L<^lfc o 
£»#J&, ftStefcjETaS&U &©±7^1/>- 2 -- T )V- 2 , 2, 2-h'J^ 
Qn7tHST-h6 0 6mg &%tc 0 

®.<Di-7?U>-2-^)l-^)V-2, 2, 2-h'j^nD7tH5T-h4 0 9m 
g&tf (IS, 2R, 3R, 5R, 6 S) - 2 -Tv 5 F- 3 - 1 FD^yfy^ P [3. 1. 
0] -\^>-2, 6-s;*^>» 2-^>^X7f;P 6-1^17^3 11 
mg^nn^>i. 2mLM^D^>2, 4mLI;iilfc„ MlCThU 

ETiftSSU Si^7A7n?b777^ (->'JAWk 0 jgH& 

i:^t>-iil^=15 : 1-3 : 1) fcT**U (lS.^R, 3R, 5 R, 6 
S) -2-7vH-3- (t7^>-2-fWh^) -6-7MDh'y7D [3. 
1. 0]A*1t>-2, 6-v*;^>m 2-^>yjH7f^ 6-I?JH7fjH 
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0 8mg$#fc B 

'H-NMR (200MHz, CDC1 3 ) 6 M ; ]. 24 (3H, t, J=7. 2Hz) , 1. 72 (1H, t, J=3. 1Hz) , 1. 98-2. 30 (4H, 
i), 3.64 (1H, t, J=7.9Hz), 4.11 (2H, q, J=7. 2 Hz) , 4.59 (1H, d, J=12.3Hz), 4.72 (1H, 
d, J=12.3Hz), 5.24 (1H, d, J=12. 3 Hz), 5.36 (2H, d, J=12.3Hz), 7.15-7.90 (12H, m). 
MS (ESI) (Pos)m/z; 508 (M+Na) + 
[a] D 27 = +17. 6° (CHC 1 3 , C=2.3) 

(2)fh7tFD77>3mLW7j(0. 3mL»lfc(i S> 2R, 3 R, 5R, 
6S) -2-7^-3- (t7^>-2-^M^y) tfv^P [3. 1. 0] ^ 
"9->-2, 6~i?tlM>m 2-^>is)lJL7>T)l 6-lfiHxfJH05mg!;i 
MhU^WX7O/rh7th'n77>M0. 2 4mLm li&fcT12^ 

*7^n7h^ 7 ,- (yUW:^^K 2 0 0, mm : ^*>-|» 
X^=2 : l~l : i) IctKWU (IS, 2R, 3R, BR, 6 S) - 2 -757- 3 
- (^^^I/>-2-^;^h^» t'-^n [3. 1. 0] M^>-2. 6-v#;i^ 

(3)fh7tKD77>l. 4m«0. 7mLiI»fc(i S , 2R, 3R, 5 
R. 6S) -2-757-3- (t7^>-2^WF^» fcfv^n [3. 1. 0] 
A*tf>- 2l 6 2-^>y^^ 6-l^i^7 0mgt 
*«ftU^A**l*16. 0mg*M, MfcT7B|SJ»*ibfc„ *jBE*«ffiTS*t 
mSM^>«(AG'50W-X8 Resin(HIK»»:^ 50 % 
xh^hKP7^>7jC^ 10%tUv>7jC^) CTilUdS, 2R, 3R, 5 R, 
6S) -2-757-3- (T7^>-2-^MF^) p [3. 1. 0] ^ 

it>-2, 6-^M>|39mg^L 

(»#|2) 

(IS, 2R. 3R, 5R, 6S) -2-757-3- ( (R*) -1- (3, 4 -5?*n 

07xx;W ty^n [3. 1. 0] A*tf>-2. 6 

>^X^x;P (IS, 2R, 3R, 5R, 6 S) -2-757- 
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3- ( (S*) -1- (3, 4-^i7nuyx.-)V) Ih^y) tfv^P [3. 1. 0] 'N 
=Mt>-2, 6-i?Zi)l$>M 2-^>i?)V3LX7-)V 6-XfJH7fJK (IS, 2 
R, 3R, 5R, 6S) -2-757-3- ( (R*) -1- (3, 4-^DD7iZJW 
Xh^v) hy^n [3. 1. 0] A=Ht>-2, 6-5?*;^>St*J:CX (1 S, 2R, 
3R, 5R, 6S) -2-757-3- ( (S *) -1- (3, 4-y^DD7x-JW X 
h^rv) tfv-^D [3. 1. 0] ^it>-2, 6-^;|/#>StO^ 
(1) 6 0X**fM-HJSA ($Jtt) 1 Omg^^lt^-c^titfM^ fh7kFo7 
7>0. SmLKSI^f, fb7kHP77>0. 5mL\zmMV1tl- (3, 4-S?£ 

pp7x-;W i^;-;i/5 0 0mg^lTlfc. MfcT 3 o M-*tx 
hU^PD7-thxhU;i/0. 2 6mL$iTLL £©?^T 1 5£f^ »T 
1 5#|HK *?STl ItMtT6 0^«#Lfe o £&&?fc£«jET»SgU S 

Lfc. »$K£irtjET**gU fi©l- (3, 4-^D07i-W X^ 

^-2, 2, 2-hiJ^DP7-feKS5 f -h8 6 0mg*#fc. 

8L©1- (3, 4-^DD7iZJH 1^-2, 2, 2 - h U £ □ P7iz M 5^- 
h5 4 8mgM > (IS, 2R, 3R, 5R, 6 S) - 2 - 7^ F - 3 - 1 H D^y h'y 7 
D [3. 1. 0] ^th>-2, 6-v#;i^>M 2-^>>>>XX^ 6-X^X 
7r^3 7 5mgS^on^^>l. 4mLRtfy70A^>2. 8mLI:»iU h 
U7Mn^^>7^>i§l 4/* LiO*&.giIfcT3 0#fflift#&,&ffiifi£jitgiJU 

»ifc£«JBET*H&U SS^7J^A^PTh^^7^- (->U*W: 7P<7^>C 2 0 0, 
SH*«:^*tf>-lH^3^==2 0 : 1) fcT«f«U (IS, 2R, 3R, 5 R, 6 S) 
-2-7vF-3- ((R*) -1- (3, 4-^nD7x-jW Xh*v) ty7n [3. 

1. 0] '\^rit>-2, 6-5?*^#>» 2-^>>?^X7;x;i/ 6-IfJH7fJKR 
f4t:0. 7 2, I|gI:^U->-i|i^=3 : 1, TLC : vUTJ^P 6 0F 2 
54 ) 1 9 6mgRtf (IS, 2R, 3R, 5R, 6 S) -2-7yh'-3- ((S*) - 1 - 

(3, 4-y^n0 7i~;W Ih+y) tfv^P [3. 1. 0] A*U">-2, 6-v7J 

;i^>Si 2-^>v;i/X7>^;i/ 6-x^;i/x^x;i/ (Rf ft : o. 6 5, mmmm : A 
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^>-»X^=3:l, TLC.-y-j^ 6 0F 254 ) 2 3 8mg*#fc. 

(IS, 2R, 3R, 5R, 6S) - 2 -7vH-3- ((R*) -1- ( 3 , 
7x=;W X^y) tfi^o [ 3 . 1. 0] A W >-2, 6 2 -^> 
^;i/X7.?;i/ 6 -jl^jijlz^jv : 

'H-NMR (200MHz, CDC1 3 ) 5 (ppn,) ; 1. 14-1. 29 {6H, m) , 1.63 (1H, dd, J=2. 6, 2. 6Hz), 1. 90-2. 29 
(4H, m), 3.33 (1H, dd, J-8. 1, 8 . 1 Hz) , 4.09 (2H, q, J=7. 2 Hz) , 4.58 (1H, q, J=6.2Hz), 
5-25 OH, d, J=11.9Hz), 5.42 (1H, d, J=1I.9Hz), 6. 98-7.06 (1H, m), 7.24-7.49 (7H, m). 
MS (ESI) (Pos)m/z; 540 (M+Na) + 
[a] D 26 = +78. 5° (CHC1 3 , C=3. 2) 

(IS, 2R, 3R, 5R, 6S) -2-75?K-3- ((S*) -1- ( 3) 

7l - jWl ^ C3. I- 0]^it>-2, 6-V*)Vtf>m 2-^> 

i?)lJiZ r)V 6 - : 

1 H-NMR(200MHz,CDCl 3 )<5(ppin);1.18-1.29 (6H, m), 1.65 (1H, dd, J=3. 3, 3. 3 Hz), 2.01-2.35 
(4H, m), 3.44 (1H, dd, J=7. 9, 7. 9 Hz), 4.10 (2H, q, J=7. 3 Hz) , 4.32 (1H, q, J=6.6Hz), 
5.16 OH, d, J=12.3Hz), 5.33 (1H, d, J=12. 3 Hz), 7.03-7.11 (1H, m), 7.30-7.44 (7H, 
m). 

MS (ESI) (Pos)m/z; 540 (M+Na) + 
la], 21 = -15.5° (CHCI3, C=3. 2) 

(2) mmmi<D ( 2 ) tmmizLx, as, 2 r, sr, 5 r. es) -2-7^-3 

- ((R*) -1- (3, 4-^DD7x^) Ih^-» hy^D [3. 1. 0] ^=MJ- 
>-2,6~i?*)ltf>® 2-^J)VJL^)V 6-lfjHxfiH8 9mgMl 
S, 2R, 3R, 5R, 6S) - 2 -7vF-3- ((S*) -1- ( 3 , 4-y^DD7x 
-)V) Xh^y) If^D [3. 1. 0] ^it>-2, 6 2-*>SW 
6-X^X7f^2 14mgJ;D (IS, 2R, 3R, 5 R, 6 S) -2-7 
57-3- ((R*) -1- ( 3> 4-y^DD7i-JW X^y) hy^/D [3. 1. 0] 
-^y->-2, 6-^;^>M 2-^>y jto ^ 6-X?;H^)H50mg 
Xtf (IS. 2R, 3R, 5R, 6S) -2-757-3- ((S*) -1- ( 3 , 4 -S?* 
□ □7x-;W Xh+y) If^D [3. 1. 0] M**>-2. 6 2- 
1>i?)l3L7>T)V 6 -X?JH7rJH 7 9mg£*tt-ffH#&. 
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(3) mmmi(D (3) tmm\ZLX, (IS, 2R, 3R, 5R, 6S) -2-757-3 
- ((R*) -1- (3, 4-y^DP7iZjW tf □ [3. 1. 0] 

>-2,&-i?f))V$>m 2-Oi?)lJLX^)V 6-l^H7rJH4 6mgMl 
S, 2R, 3R, 5R, 6S) -2-757-3- ((S*) -1- (3, 4-^nD7i 

5 i^y) trs/^n [3. l. o] ^u->-2, 6-v#;i^>m 2-^>^;v 

X^-r;V 6-I^I7fJH6 5mgit) (IS, 2R, 3R, 5R, 6S) -2-7 
57-3- ((R*) -1- (3, 4-y^DD7i-JW Xh^y) tfv^D [3. 1. 0] 
^it>-2, 6-y*M>|9 3. Omg^ (1 S, 2R, 3R, 5R, 6S)-2 
-757-3- ((S*) -1- (3, 4-^DD7x=;W If^Fy) Ifv^D [3. 1. 
10 0] ^it>-2, 6-y*M>116. Omg^#7Co 

mtmm (ic 50 m > §^ 1 t^-r. 













u .COOR 1 


















R 4 - 


P' 1 ' jT'COOR 2 
R 3 










ft 

* 


R 1 


R 2 


R 3 


R< 


NMR 


MS 


Dip 


m 


ic 50 

(nM) 


m 
w 


1 


H 


H 


TO 


H 


(300 MHz, TMSP, D 2 0) 
1.57- 1.63 (1H, a), 
1. 95 - 2. 06 (2 H, 
m), 2. 14 - 2.25 (1 
H, m), 2.33 - 2.43 
(1 H, m) , 3. 83 (1 H, 
dd. J = 8. 9, 8. 9 
Hz), 4.68 - 4.80 (2 
H, m), 7.53 - 7. 64 
(3 H, m) . 7. 88 - 
8.01 (4 H, m). 


ESI 
(Nega) : 

340 
(M-H) " 


>213 


la]* 
= +24. 1 

(C = 
0. 26 IN 

NaOH) 


4. 27 


i 
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1 




(300 MHz, TMSP, D 2 0) 


















Ph 




I. 53 - 1. 56 (1 H, 


ESI 




















m), 1.90 - 2.21 (4 




















H, m), 3.56 (1 H, 






= -12. 9 






2 


H 


H 




H 


dd, J = 7. 5, 7. 5 
Hz) , 4. 43 (1 H, d, J 


(Nega) : 
366 


>205 


(c - 
















= 10. 9 Hz), 4. 50 (1 




0. 17 IN 
















H, d, J = 10. 9 Hz), 
7. 39 - 7. 57 (9 H, 


(M-H) - 


















IB). 






NaOH) 
















(300 MHz. TMSP, D 2 0) 






















1. 61 (1 H. dd, J = 






[«],» 
















3.3, 3. 3 Hz), 1.99- 


ESI 


















2.05 (2 H, m), 2. 11 






= +5. 1 














- 2. 20 (1 H, n) , 


(Nega) : 












H 


2. 34 - 2. 40 (1 H. 
m) , 3. 78 (1 H, dd, J 
= 7. 6, 7. 6 Hz) , 4 78 

u, j - o. o nz; , (. 4o 
2 H, d, J = 8. 5 Hz) 


324 
(M-H) ~ 


>287 


(C = 


8. 96 


1 








CN 




(300 MHz, TMSP, D 2 0) 


ESI 




M D 28 
















1. 57 - 1. 66 (1 H, 






= -1. 1 








H 








ml 1 04 - 9 AH (A 


(Nega) : 
(M-H)" 








4 


jl 




H 


}{ nil 9 7C _ q og 
n, wi , o. ( o o. Bo 
(Iff in] 4 en /o u 

of , 1. *io (.01 
H, Dl). 


>338 


(C = 
0. 22 IN 
NaOH) 


8. 67 


1 












(300 MHz, TMSP, D 2 0) 






















1. 61 (1 H. t, 7=3. 0 






[a]„ 28 
















Hz) , I. 97 - 2. 41 (4 


ESI 




















H, m), 3.78 (1 H, 






= +5. 1 












CI 




dd, 7=8.5, 7. 9 Hz). 


(Nega) : 










5 






H 


4. 50 (1 H. d, 7=12. 1 
Hz), 4.55 (1 H, d, 
7=12. 1 Hz), 7. 27 - 
7. 31 (1 H, m, 7=12. 1 
Hz) , 7. 53 - 7. 58 (2 
H, m). 


358 
(M-H) - 


>250 


(C = 2. 0 

IN 
NaOH) 


2.66 


1 












(500 MHz, TMSP, D 2 0) 






















1. 60 - 1. 65 (1 H, 






[a] D 23 
















m), 1.96 - 2. 21 (3 


ESI 
















^ F 




H, m), 2.36 - 2.43 






= +3. 62 
















(IE m), 3.81 (1H, 


(Nega) : 










6 


H 


H 


CI 


H 


t, J=8. 1 Hz ) , 4. 64 
(2HL s) 7. 17 - 
7. 24 (1 H. in, ) , 
7. 35 - 7. 40 (1 H, 
m), 7.46 - 7.52 (1 
H. m). 


342 
(M-H) - 




(C = 
0. 12 IN 
NaOH) 


8. 05 


1 
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(300 MHz, TMSP, 






[a],» 
















D20) 1. 60 - 1. 64 (1 




















H. m), 1.98 - 2.08 


ESI 




= -3. 1 
















(2 H, in), 2. 11 - 


(Nega) : 

326 
(M-H)- 








7 


H 


H 


F 


H 


2. 20 (1 H, m) , 2. 34 

- 2. 41 (1 H, m) , 

3. 78 (1 H, dd, 
J=7.3, 7.3 Hz), 
4.51 (2H. s), 7. 11 

- 7. 32 (3 H, m) . 


>298 


(C = 
0. 37 IN 
NaOH) 


4. 15 


1 












(300 MHz, TMSP, D 2 0) 






[a] D 2S 
















1. 49 (1 H, dd, J = 


ESI 












H 






2.8, 2.8Hz). 1.93- 
2. 05 (2 H, m) , 2. 14 


(Nega) . 




= -14. 3 






8 


H 




- 2. 33 (2 H, m) , 
3. 75 (1 H, dd, J = 
7. 8. 7. 8 Hz) , 5. 55 
(1 E s), 7. 30 - 
7. 48 (10 H. m) . 


366 
(M-H) - 


>228 


(C = 
0. 38 IN 
NaOH) 


6.42 


1 












(300 MHz, TMSP, D 2 0) 






la]* 
















1. 45 - 1. 53 (1 H, 


ESI 
















XX 


m) , 1. 91 - 2. 05 (2 






= -9. 8 
















H, m), 2. 15 - 2. 26 


(Nega) , 










9 


H 


H 






(2 H, m). 3. 73 (1 H, 
dd, J = 8. 1, 8. 1 
Hz). 5.53 (1 H, s), 
7. 31 - 7. 45 (8 H. 
m). 


434 
(M-H) - 


>222 


(C - 
0. 32 IN 
NaOH) 




1 












(300 MHz, TMSP. D 2 0) 






















1. 49 (1 H, dd, 






[<*]„*= 
















/=3. 8, 3. 8 Hz) , 


ESI 


















1. 88 - 2. 04 (2 H, m) 






-12.8 






10 










2. 17 - 2. 24 (2 H, 


(Nega) , 








H 


H 






m) , 3. 73 (1 H, dd, 
/=8. 4. 8. 4 Hz) , 
3. 04 U n, S; , i. U9 

— 7 1 7 1A II ~\ 

-(.If (4 H, m) , 
7. 35 - 7. 42 (4 H, 
m). 


402 
(M-H) 


>295 


(C = 
0. 18 IN 
NaOH) 


2. 38 


1 












(300 MHz, TMSP, D 2 0) 






















1. 36 (3 H, d, J = 6. 1 






[a] D 28 
















Hz). 1.47 - 1. 51 


ESI 


















( 1H m), 1. 87 - 






= +88. 4 






11 






CI 




2. 11 (4H, m), 3.67 


(Nega) , 








H 


H 




Me (JM 


(1 H. dd, J = 8. 1, 
8. 1Hz), 4.54 (1H. 
Q, J = 6. 1 Hz) . 7. 26 
(1H. d, J = 8. 5 Hz), 
7. 52 (1 H s) , 7. 55 
(1H. d. J = 8. 5 Hz). 1' 


372 
(M-H) ~ 


>277 


(C = 
0.40 IN 
NaOH) 


5. 31 
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12 


H 


H 


CI 


Me (») 


1 (300 MHz, TMSP, D 2 0) 
1.36 (3H, d, J = 6. 5 
Hz), 1.46 - I. 50 (1 
H, i), 1.95 - 2.04 
(2 H, m) , 2. 15 - 
2. 25 (1 H, m) , 2. 37 
- 2. 45 (1 H, m) , 
3. 49 (1 H, dd, J = 
7. 9, 7. 9 Hz), 4. 51 
(1H, q, J = 6. 5 Hz), 
7. 30 (1 H, d, J = 8. 4 
Hz) , 7. 55 ( 1 H, s) , 
7. 57 (1 E d, J = 8. 4 
Hz). 


ESI 
(Nega) , 

372 
(M-H) ~ 


>239 


= -64. 0 

(C = 
0. 24 IN 
NaOH) 


4. 10 


2 




13 


Et 


Bn 




H 


(200 MHz, TMS, 
CDC 1 3 ) 1. 23 (3 H, t, 
J = 7. 2 Hz) , 1. 92 - 
2. 38 (4H, m), 3. 54 
(1 H, dd, J = 8. 2, 
8.2 Hz), 4.08 (2 H 
Q, J = 7. 2 Hz) , 4. 64 
(2H, s), 5. 17 (1H, 
d, J = 12. 5 Hz), 
5. 25 {1 H, d, J = 
12. 5 Hz), 7. 25 - 
7. 93 (12, m). 


ESI 
(Pos) , 

482 
(M+H) + 


Oi 1 


[a] D 27 
= +17. 0 
(C = 2. 6 
CHC1 3 ) 






14 


Et 


Bn 




H 


(200 MHz, TMS, 
CDC1 3 ) 1. 23 (3 H. t, 
7=7. 3 Hz) 1. 67 (1 H. 
dd, 7=3. 1, 3. 1 Hz) 
1.92-2. 16 (4H, n) 
3. 32 (i H, dd, 
7=7. 4, 7. 4 Hz, ) 
4.09 (2H, a, 7=7.3 
Hz, ) 4. 31 (1 H, d, 
7=11. 4 Hz, ) 4. 38 (1 
H, d, 7=11.4 Hz,) 
5. 17 (1H, d. 7=12.3 
Hz, ) 5. 25 (1 H, d, 
7=12. 3 Hz) 7. 23 - 
7.41 (14 H. m). 


ESI 
(Pos) , 

508 
(M+Na) 


Oil 


[a] D 28 
= -6.3 
(C = 1. 1 
CHCI3) 




1 
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15 


Et 


Bn 




H 


(ZOO MHz. TMS, 
CDC1 3 ) 1. 24 (3 H, t, 
J = 7. 3 Hz), 1.73 ( 
H, dd, J = 3. 3, 3. 3 
Hz). 2.03 - 2.31 (4 
H. m), 3.47 (1 H, 
dd, J = 8. 0, 8. 0 
Hz) , 4. 10 (2 H, q, J 
= 7. 3 Hz) , 4. 39 (1 
H, d, J = 11.9Hz). 
4. 44 (1 H. d, J = 
11. 9 Hz), 5. 18 (1H, 
d, J = 12. 5 Hz), 
5. 29 (1 H. d, J = 
12.5 Hz), 7.12 (2H, 
d, J = 8. 6 Hz) , 7. 24 
- 7.34 (7 H, Hi). 


ESI 
(Pos) , 

444 
(M+H)* 


Oil 


= +14. 8 
(C = 4. 2 
CHClg) 




1 


16 


Et 


Et 


CN 


H 


(200 MHz, TMS, 
CDC1 3 ) 1- 25 (3 H, t, 
7=7. 0 Hz) , 1. 30 (3 

H, t, 7=7.0 Hz), 

I. 73 (1 H, dd, 
/=3. 1. 3. 1 Hz) , 

1. 98 - 2. 37 (4 H, 
m), 3.48 (1 H, dd, 
/=8. 8, 7. 5 Hz) , 
4. 11 (2 H. q, 7=7.0 
Hz), 4. 18 - 4. 38 (2 
E m). 4.48 (la d. 
7=12. 3 Hz), 4.59 (1 
H, d, 7=12.3 Hz). 
7. 37 - 7. 59 (4 H. 
m). 


ESI 
(Pos) , 

395 
(M+Na) + 


Oil 


[oV 
= +23. 8 
(C = 
0. 29 
CHCI3) 




1 




17 


Et 


Bn 


CI 


H 


(200 MHz. TMS, 
CDCI3) 1. 24 (3 H, t, 
7=7. 3 Hz) , 1. 73 (1 

H, t, 7=3. 1 Hz, ) , 

I. 95 - 2. 33 (4 H. 
m) , 3. 47 (1 H, dd, 
7=8. 8. 7. 0 Hz) , 

4. 10 (4 H, q, 7=7. 3 
Hz), 4.37 (1 H, d, 
7=12. 3 Hz), 4.46 (1 
H. d, 7=12.3 Hz), 

5. 18 (1H. d, 7=12.3 
Hz), 5.30 (1 H, d. 
7=12. 3 Hz), 7.01 (1 
H, dd, 7=8.4, 2.2 
Hz), 7.29 - 7.38 (7 
B. m). 


ESI 
(Pos), 

501 
(M+Na) + 


Oil 


la]* 
= +15.9 
(C = 5. 7 
CHCI3) 




1 
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18 


Et 


Et 


CI 


H 


(200 MHz, TMS, 
CDC1 3 ) 1. 25 (3 H, t, 
/=7.5 Hz), 1.30 (3 

H, dd, 7=7.5, 7.5 
Hz), 1.72 (1 H, dd. 
/=3. 1, 3. 1 Hz) , 

I. 97 - 2. 37 (4 H, 
m). 3.46 (1 H, dd, 
/=8. 6, 7. 3 Hz) , 

4. 06 - 4. 54 (4 H, 
m), 4.41 (1 H, d. 
7=12. 3 Hz), 4.51 (1 
H, d, 7=12.3 Hz), 
7. 08 (1 H, dd, 
7=8. 4, 1. 8 Hz) , 
7. 35 (I H, d, 7=1. 8 
Hz), 7.39 (1 H, d, 
7=8.4 Hz). 


ESI 

(Pos) , 
438 
(M+Na) * 


Oil 


[a],» 
= +12. 6 

(C 
=0. 34 
CHCI3) 




1 


19 


Et 


Et 


CI 


H 


(200 MHz, TMS, 
CDClj) 1. 25 (3 H, t, 
7=7. 0 Hz). 1. 29 (3 

H, t, 7=7. 0 Hz) , 

I. 74 (1 H, dd, 
7=3. 1, 3. 1 Hz) , 

1. 98 - 2. 39 (4 H. 
m), 3.41 - 3. 56 (1 
H, m) , 4. 05 - 4. 34 
(4 H, m) , 4. 56 (2 H. 
s), 7.00 - 7.08 (1 
H. in). 7. 18 - 7. 35 
(2 H, m) . 


ESI 
(Pos) , 

422 
(M+Na) * 


Oil 


[a] D 23 
= +7. 41 

(C 
=0. 24 
CHCI3) 




1 


20 


Et 


Bn 


F 


H 


(200 MHz, TMS, 
CDCI3) 1. 24 (3 H. t, 
J = 7. 3 Hz), 1.73 (1 
H, dd, J = 3. 1, 3. 1 
Hz), 1.98 - 2.34 (4 
H, m) , 3. 48 (1 H. 
dd, J = 7. 3, 8. 8 
Hz) , 4. 10 (2 H, q, J 
= 7.3 Hz), 4.37 (1 
H, d, J = 12. 1 Hz), 
4. 45 (1 H, d, J = 
12. 1Hz), 5. 18 (1H, 
d, J = 12. 5 Hz), 
5. 30 (1 H, d, J = 
12.5 Hz), 6.83 - 
7. 40 (8 H, m) . 


ESI 
(Pos) , 

446 
(M+H) + 


Oil 


[o],« 
= +9.0 
(C = 
0. 36 
CHCI3) 




1 
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(200 MHz, TMS, 






















CDC 1 3 ) 1.21 (3H, t, 


















u 


U 


J = 7. 3 Hz) , 1. 60 (1 
H, dd, J = 3. 0, 3. 0 
Hz), 1. 90 - 2. 19 (4 


ESI 




[a]," 






91 










H. i), 3.49 (1 H, 


(Pos) , 




= +1.9 






Bn 






dd, J = 7. 7, 7. 7 Hz) 




Oil 




1 












4. 06 (2 H, q, J = 7. 3 


508 




(C = 5. 0 














Hz), 5. 15 (1H, d, J 






















= 12. 3 Hz), 5. 30 (1 


(M+Na) * 




CHC1 3 ) 
















H, d, J = 12. 3 Hz), 




















5. 38 (1 H. s) , 7. 18 






















- 7. 40 (15 H, m). 






















(200 MHz, TMS, 






















CDC 1 3 ) 1. 22 (3 H, t, 






















J = 7. 3 Hz), 1.60 (1 




















H, dd. J = 3. 1, 3. 1 
Hz), 1. 90 - 2.25 (4 


ESI 




[a] D 2C 












H, m). 3.41 (1 H, 






= +17. 1 






22 










dd, J = 7. 91 Hz), 


(Pos), 
576 
(M+Na) + 










Et 


Bn 






4.07 (2H. q, J = 7. 3 
Hz), 5. 13 OH, d, J 
= 12.3 Hz), 5. 29 (1 
H, d, J = 12. 3 Hz), 


Oil 


(C = 
0. 55 




1 












5.36 (1 H. s), 7.03 






CHC1 3 ) 
















- 7. 18 (4 H, m), 




















7. 20 - 7. 40 (9 H, 






















m). 






















(300 MHz, CDClj) 






















1. 22 (3 H. t, /=7. 2 






















Hz), 1.61 (1 H, t, 




















(I JL 


/=3. 0 Hz) , 1. 94 - 
2. 19 (4 H, m), 3.42 


ESI 




[a]," 












F 


(1 H dd, /=7. 3, 7. 3 






= +24. 3 






23 


Et 








Hz), 4.07 (2 H, a, 


(Pos) , 








Bn 






/=7. 2 Hz), 5. 14 (1 


Oil 


(C = 




1 












H, d, 7=12. 8 Hz), 


544 


















R 90 (1 U A r-io o 
o. ov \i n, u, j-iL. o 






















Hz), 5.36 (1 H, s). 


(M+Na)* 




















6. 92 - 6. 99 (4 H, 






CHCI 3 ) 
















m), 7.09 - 7. 17 (4 






















H, m) , 7. 28 - 7. 33 






















(5 H, m). 
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(200 MHz, TMS, 






I 
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mmm 1 ) H&momm * - h »ttm g i u r 2 %%mm c hoiito 
<mm?)iz*- hssftnG 1 u r2michom§, 1 0 xmsfrtoummts 

fr^l^aM^-**** [ 1% p ro i inei 50 units/ml peniciHin) 5 0 M g/ mL 
streptomycin, 2mM L-glutamine (ffl^Jn)] Tr T- 2 2 5 77*:nfc:jg«u 3 7°C, 
5%C0 2 TTit§fiofc. 3>7;i,X>h0tlTPBS (-) T20»LTiz;^ 
*l^-T?»MI«U 4°C, lOOOXg, 154MB»ifc^«|ftff^TliB*|gjRL 
fee WSnfcttStt, -8 OTCTflfrLfc. Jfll***LT, 2 OmM HEPESHW (pH7. 
4) HKIL ISi^^yt-f1f-T2 O^FI^yWm 4*C, 4 8, OOO 

7*0, 1 5^W>f>^^-hU 4 8, OOOXg, 2 0W«^f^c o 



WO 2005/000789 



PCT/JP2004/009365 



32 

£ 5 fc#£>tlfc*fc££, 2 HS«#Lfc» 2 0mM HEPES Jgffft (lOOmM NaC 
1, 10mMMgCl 2) lO^M GDP, pH7. 4) v^XLTfliiS#£# 
fe 0 ^KTO, IIII5 0 he/ assay Tfrofc. KH^fc*ttllSln*T3 0^2 0# 
m^y^^-Y^-otc. ^Oi3nM FS]GTPrS»iPLT, 3 0°CX 1 B#K-f >^ 
5 a^-ya >§ffo7Co Filter Mate Universal harvester £ffll>TGF/C 7^;i/37-7°l/ 

M HEPES ft« (PH7. 4) T3»Lfc. ^5nfc7^^-^U-M:4 0/iL 
© Scinti cocktail »LT4 5tT?l£&L&„ Top Count NXT «tt«tfc. 
##MTO£te3 OO/iM GTPrS#«TT«L,#^»^6Mb§l^fe 0 ^K#ffl^ 
10 3 0 £iM ^;P^5>m©[ 35 S]GTPrS|g-&a^bT5 0 %Wft9t-£tttfclSi©*& I C 50 M 

[ 3 hj mgsooo8 ^mm^umztit^m^ &&&mmm 

15 mm>f)l?*- hg§#mG 1 u R 2MiCHOtt^> 1 0 %5i#rWglfil?#<g- 
n&^-tf)li%M [1% proline, 5 0 units/mL penicillin, 5 0Mg/mL 
streptomycin, 2mM L-glutamine (fflBf^in)] T T-2 2 5 7 7X3iliiU 3 7°C, 
5%C0 2 yv%m*ftitz„ 3>7JPX>hO«lTPBS (-) ?2»LttJW 

# k - a - § fijn l > 4 °c , i o o o x g , 15 ftm&bttM -d xmrn & mm. u 

20 tz a #£>nfc&£tt, -8 0ttffi#lfc. iWLT, 5 0mM Tris-HCl WiM®. (p 

H7. 4) mmmz-fc^j^if-T^ ow*t'7t<xi, 4"c, 4 8, 

OOOXg, 2 0^ra^SI§ff^T^t$^#7Co IfBlIilrSgiS, tf^s^MX 
3 7t, 15 #|KK h U 4t:> 48, OOOXg, 20 #rfl®>fr#ffi£fr 

ofco £St;:#£ft7ci£$£, 2 H13s«^Lfc^^ 5 0 mM Tris-HCl l»(2mM M 
25 gCl 2 , pH7. 4) T^tyt^XW^ifc. EMS 5 0 

~2 0 0 us/0. 5mL assay CDEHTfr^fc. SiiS^t^^i 3 n M [ 3 H] MGS0008 ttmwV 
X, 2 5t:T 1 P#f B K>^a.^-i>3 >^tTofco Brandel cell harvester £fflV^T 0 . 
3% polyethylenimine Iz^mLtc Whatman GF/C 7^;i^-±fcP2HI*filT5;r<tfcJ;-3 
T^&fjtbfeo 7^;^-te»5 OmM Tris-HCl H« (2mM M 
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gCl 2 , pH7. 4) 3mLt3 0MLfe o %t>tltzy J -\Z 1 OmL© Aquasol-2 
£SsinbT 6 StriK-hffilT, Beckman LS6000 M#c>->5Pl/— >a >#^>^-«^ 
^'ft^M^Lfeo 2M#giHJte&«10nM LY354740#£TT$Ja£U M^fi^SMMI^ 
fc 0 Wfcck^. [ 3 H] MGS0008 LT 5 0 %#PMlT3«ilCDaS I C 50 tt^«feo 

5 
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i. a [i] 




COOR 1 



COOR 2 D] 



iSL<tt2«©7i^T«3ftfcCH,7MMS, c 2 _ 10 t;^-;^ C 2 _ l0 7 

7$yC 2 _ l0 7J^m XHC H0 7^+'>C H0 7^r^jpb, 

v^p [3. i. o]^-y->- 2; 6-s>#;]^>Kafi*#\ ^©g^±w$n^^x 

2. 5£ [II] 




^coor 1 



[II] 



l*b<tt2i©7i^TttSftfcC w ,7^ C„,7^^ C 2 _ I0 7 
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7$/C 2 . l0 7;TO, XttC I _ ll 7^3+ 5 ,c l _ ll 7;W«**U, 

[3. 1. 0] M-*>-2. 6-^;^>»B|^ *©R*±tf*a*i3* X 
3. 5*[II]fc*^T, 

C 2 _ 6 r;^-;^ c 2 _ 6 7;Wp-;^ tHn^yC 2 . 6 7j^H, C,_ 3 7 
;^^;^-^ Cl _ 3 7;^;^ 7s;c 2 . 6 mm x«c 1 _ 3 7;^^>c 1 . 3 
7;^s^si, 

MTti$nfc Cl . 6 7^M, c 2 _ 6 7;Hr-,^ c 2 _ 6 7;i^-;^ 
c 2 _ 6 7;wi^ c 1 _ 3 7;^^v^;^-;i.c 1 _ 3 7;w^ 75;c M mm 

XfiC I . 3 7;^^yC 1 _37^S^l / , 

«fc o gams i-4fl <p«iusT«iaft fc7x; -^ t - u 
fc7x-jH" 

3-7^^> t y//D [3. 1. 0] A*tf>-2, 6 -5?*^ 
±fF§ $ ft 3 
4. 5£[II]fc:feUT, 
R 1 ^ 7jc*MT, XttC,. f 7^jH^t, 
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7 x - ;i^TB& $ frlfc C , _ 6 7 ; L , 

R 3 «, ^7^S^^1-^\ Xte w v7y£, 7i-J^^Any>gf)!i^a5S 

7 y 7 x - a p ? ym-iP z t^m^ o seem* i - 3 fl ofi&s-ciB&s n 

3-7;P^^vh*v^n [3. 1. 0] s\**r>-2, & ^(OWM 

io ±fip*snsiftxtt-?-0*sift. 

5. 5$ [II] fccfeUT, 

R 3 «, ±7^;i/S^T^\ "y77S, 7x-MS^Any>Sf 

yak 7i=;«stfADy>jjw5a5ffj:5i«n5i-2flo«aT^an& 

Xtt, R 3 ^R^^taxZj^if, l»^2(ClB*02-7$y-3-7^n 

^trs^n [3. i. o] ^it>-2, 6-v*;i/#>mMW. ^©EH-ttfgsn 
20 ^xte-^CTkfri^ 

6. 5£ [II] fcfc^T, 
R^tfR'fck U 

R 3 «U ±7^S, "2^>7/Sfl<}i7x-;HTll$nfc7xZM", X 
tt "3tt, 4ft, Xtt5S^ i ~ 2i0ADy>Hfl;tI$nfc7x-JH" SiRU 
25 R 4 «> tK*M^ C h 7x-iH, ±79\>P*, "2f^/7;IfL< 

S 7 x - jUTtl S tlfc 7 x - JH", Xtt"3ft, 4ft, Xtt5ffi*«l~2flOAOy> 

n^Ttt^$nfc7x-j^" ssR-ra^ 

Xfct R 3 ^CXR 4 ^*t7x-;^^7K-T, »*Jg2l:Et©2-75;-3-7JVa 
^vtfv7P [3. 1. 0] aW>-2, 6 ^©BH.hifgStt 
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7. 5£ [II] 
5 U 

2e0/ND^>^Tg^$tlfe^x^;i/X" ^-TW^2 tfBtt© 2-737-3-7 
jm^t^D [3. 1. 0] s\*yr>-2, 6 -i?*D\>#>WMsm#. J t(0]SM±f^^ 

10 8. 5£ [II] fc£HT, 

fCl5«©2-T5y-3-7;i/n^vHv^D [3. 1. 0] ^\=^it>- 2, 6-S>#;i># 

15 ^oESHiW^snsitxtt-e-o^Ri*. 

9. 5£ [II] 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (t7^>-2-'fWh^» 
IfS/^D [3. 1. 0] A^it>-2, 6-i?%)ltf>m, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (2-7i"M>yM^y) If 
20 i/Zu [3. i. o] ^-y->-2, 6-i?*;^>K % 

(IS, 2R, 3R, 5R, 6S) -2-737-3- (4-^PD^>/M+y) 
7U [3. 1. 0] ^-y->-2, 6-5?*;Wa|5>|fc, 

(IS, 2R, 3R, 5R, 6S) -2-737-3- (2 — >77^>^;i^*-» t'y 
7D [3. 1. 0] ^U->-2, 6-5?*;^>M, 
25 (IS, 2R, 3R, 5R, 6S) -2-737-3- (3, 4-y^OD^>^^'» 
tfv^D [3. 1. 0] ^tf>-2, 6-^a;p#>k, 

(IS, 2R, 3R, 5R, 6S) -2-737-3- (3-^nn-4-7Mn^>y 

tfv^D [3. 1. 0] "\^+f">-2, 6-5?*;p*>a, 
(IS, 2R, 3R, 5R, 6S) -2-737-3- (3, 4-y7MD^>yM+ 
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v) kyi'D [3. 1. 0] A^it>-2, 6-^ij)V^>Wt, 

(IS, 2R, 3R.5R, 6S) -2-757-3- (i?7i=JWh^» by^D [3. 
1. 0] A^it>-2, 6-v^;^>^, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- (tfX (4-^DD7z=JW 7h 

tfv^n [3. 1. 0] y\^y- 2 , 6-i?%)V#>M, 
(IS, 2R, 3R, 5R, 6S) -2-757-3- (hf* (4-7MD7i^) 7 
h^v) ky^D [3. 1. 0] y\^y- 2 , 6-y^M>i, 

(IS, 2R, 3R, 5R, 6S) -2-757-3- ((R*) -1- (3, 4-y^DD 
7x~;W Ih+y) tfv^n [3. 1. 0] ^+h>-2, 6-i?*)Vtf>& XU 

(IS, 2R, 3R, 5R, 6S) -2-757-3- ((S*) -1- (3, 
7xn;W ih^y) ky^n [3. 1. 0] /\*-y->- 2 , 6 
^ 2 fcffi*© 2-757-3 -J^n^sMvZ U [3. 1. 0] /v^tf->- 2 , 

10. W*«l~9©^-rn^l^f-fB«©2-757-3-7;i'r:^^h*v^n [3. 
1 1. ^-^II7^^hPt 0 ^^^;^5>M§^ffM^Tfe§tt«l OfcfBtt© 
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